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Welcome
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• Thank you for joining us for this Healthcare Cost 

and Utilization Project (HCUP) webinar on using the 

Nationwide Readmissions Database (NRD) 

designed to support national analysis of 

readmissions. 

• This first webinar will introduce researchers to the 

design of the NRD and demonstrate readily 

available information on national readmission rates

• The second webinar (12/16) will demonstrate how to 

use the NRD to calculate national estimates of 

readmissions



NRD Webinar Introduction
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• In this webinar you'll learn:

─ How the NRD differs from other HCUP inpatient 

databases

─ The design of the NRD and its limitations

─ Readily available information on national 

readmissions counts, rates, and costs



About HCUP

HCUP 
Databases

Research 
Tools

Research 
Publications

User Support

Before we get started, a quick word about HCUP:

• HCUP is sponsored by the Agency for Healthcare Research and Quality 

(AHRQ). 

• HCUP is a family of databases, software tools, and related research 

products that enable research on a variety of healthcare topics.

• If you are unfamiliar with HCUP or would like a refresher, please consider 

taking our General Overview Course. 
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http://www.hcup-us.ahrq.gov/overviewcourse.jsp


HCUP has Seven Types of 

Databases

• Three State-level databases

State 

Inpatient

Databases 

(SID)

State 

Emergency 

Department 

Databases 

(SEDD)

State 

Ambulatory 

Surgery  & 

Services 

Databases 

(SASD)
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National 

Inpatient 

Sample

(NIS)

Nationwide 

Emergency 

Department 

Sample

(NEDS)

Kids’ 

Inpatient 

Database 

(KID)

• Four nationwide databases

Nationwide 

Readmissions 

Database 

(NRD)



HCUP Inpatient Databases

State Inpatient 

Databases

(SID)

National Inpatient 

Sample

(NIS)

Kids’ Inpatient 

Database

(KID)

All inpatient discharges from a census 
of hospitals from participating HCUP 
Partner States

A sample of pediatric discharges 
from all hospitals in the SID

A sample of discharges (all ages) 
from all hospitals in the SID (starting 
in 2012)
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Nationwide

Readmissions

Database (NRD)

All discharges from all hospitals in 
SID with verified patient linkage 
numbers



Comparison of the HCUP 

Inpatient Databases

HCUP Inpatient Databases

HCUP 

Database

SID

(2013)

NIS

(2013)

KID

(2012)

NRD

(2013)

States 43 States + DC 43 States + DC 44 21

Hospitals 4,400 4,400 4,200 2,000

Inpatient 

discharges

33 million 7 million 3 million 14 million

Derived From -- SID SID SID

Uses Examine State and

local market area 

statistics on health 

care utilization, 

access, quality, 

patient safety, etc.

Readmission

analyses possible in 

some States.

Generate 

national and 

regional 

estimates of 

health care 

utilization, 

access, quality, 

patient safety, 

etc.

Generate 

national and 

regional 

pediatric

estimates of 

health care 

statistics.

Generate 

national

estimates of all-

cause and 

condition-

specific 

readmissions
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NRD Background

Reducing hospital 

readmission rates 

is a key strategy 

for improving the 

quality of health 

care and lowering 

health care costs. 

These SID were used 

to develop a 

Nationwide 

Readmissions 

Database (NRD) that 

would support 

analyses of national 

estimates of hospital 

readmissions.
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Some HCUP State 

Inpatient Databases 

(SID) include patient 

linkage numbers that 

track sequential visits 

for a patient within in a 

State and across 

facilities while adhering 

to strict privacy 

guidelines.



Uses of the NRD

Creation

• The NRD was created to support national analyses of repeat 

hospital use for all types of patients, regardless of the type of 

health insurance. Possible outcomes of interest include national 

readmission rates, reasons for returning to the hospital for care, 

and the hospital charges for discharges with and without 

readmissions. 
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Design

• The NRD is designed for analyses at the national level.  It is not 

designed to support regional, State-, or hospital-specific analyses.



States in the NRD

• SID with verified patient linkage numbers on at least 90 percent of 

adult discharges 

Hospitals in the NRD

• Community hospitals that are not rehabilitation or long-term, acute 

care (LTAC) facilities 

Discharges in the NRD

• All SID discharges aged 1 year and older from NRD States and 

hospitals, with a few exceptions 

• All SID discharges aged 0 from a subset of NRD States with 

verified patient linkage numbers on at least 90 percent of 

discharges aged 0, with a few exceptions

NRD Overview



NRD Exclusions
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Type of Discharge

Percentage of SID 

Discharges, 2013

Included in the NRD 84.7

Excluded 15.3

Hospital-level exclusions

Noncommunity hospitals 2.5

Rehabilitation or LTAC hospitals 0.3

Discharge-level exclusions 

Discharges from patients with an age of 0 (from 12 of 21 SID) 7.6

Discharges with missing or unverified patient linkage numbers 4.1

Questionable patient linkage numbers: same patient linkage

number on 20 or more discharges
0.2

Questionable patient linkage numbers: patient is hospitalized

after discharged dead
0.02

Questionable patient linkage numbers: overlapping stays 0.5

Discharges from hospitals with more than 50 percent of their

total discharges excluded for any of the above causes
0.1



Overview of the 

NRD Sample Design
• Each annual NRD was constructed using one calendar year of the 

SID

• Target Universe

– Inpatient discharges from community hospitals (excluding 

rehabilitation and LTAC hospitals) in the United States 

• Sample Frame

– Inpatient discharges from community hospitals (excluding 

rehabilitation or LTAC hospitals) in SID with verified patient 

linkage numbers, after exclusions 

• Discharge weights

– Allow the NRD to be used to produce national estimates
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NRD Target Universe

• The target universe of inpatient discharges in the U.S. was 

calculated using

─ SID total discharges for HCUP States

─ Discharge counts from the American Hospital Association (AHA) 

Annual Survey of Hospitals for States not included in HCUP and 

hospitals not reported in the SID.

• The AHA Survey also was used to identify hospital characteristics 

such as ownership, number of beds, teaching status, and urban-

rural location.
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SID AHAID



NRD Sampling Frame

• The sampling frame for the NRD was limited to discharges for 

patients treated at community hospitals in the NRD States that were 

not rehabilitation or LTAC facilities.  

• All of the discharges in the sampling frame were included making the 

NRD a sample of convenience.  

• Developing the database using a 100 percent sample allows 

researchers to study both all-cause and condition-specific 

readmissions.    
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NRD Discharge Weights

• To ensure generalizability, weights were developed after the data 

were stratified by the following:
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Hospital Characteristics Patient Characteristics

Census region, urban-rural 

location, teaching status, 

bed size, and hospital

control

Sex and five age groups [0, 

1-17, 18-44, 45-64, and 65 

and older]

• Hospital-level weights are not available.  The NRD is not 

designed to support hospital-specific analyses.



Discharges in the NRD

• The NRD includes about 14 million discharges per year.

• Types of discharges included in the NRD

– Conditions that may lead to a readmission

– Conditions that generally do not lead to a readmission, such as 

childbirth and hospitalizations that resulted in death

– Transfers

• Pairs of discharge records representing transfers (i.e., one 

discharge record from the sending hospital and one discharge 

record from the receiving hospital) were collapsed into a single 

record so that the hospitalization at the receiving hospital could not 

be counted as a readmission. 
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NRD Final Database 

• The NRD allows researchers to study both all-cause and condition-

specific readmissions. 

• Data elements were chosen to facilitate readmission analyses.

• When creating the NRD, no attempt was made to determine whether 

multiple visits for the same patient within the calendar year were related 

or unrelated.  

– That decision was left to the analyst using the NRD.
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Key Data Elements 

in the NRD

• Key data elements in the NRD for studying readmissions include: 
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NRD Data Element Description

NRD_VisitLink Linkage variable for all inpatient stays 

associated with a unique patient

NRD_DaysToEvent Timing variable used to determine the number 

of days between admissions

LOS Length of inpatient stay (nights)



NRD_VisitLink

• All discharges in the NRD include a value for 

NRD_VisitLink.

• The value is based on a unique combination of 

the synthetic patient linkage numbers provided 

by the HCUP Partner organization, date of birth, 

and sex.  

• NRD_VisitLink values are not recognizable as 

specific patient information.  



NRD_DaysToEvent

• Admission and discharge dates are not included on 

the NRD

• NRD_DaystoEvent is a count variable derived from 

dates. 

► NRD_DaysToEvent is the number of days from a randomly 

chosen "start date" for each NRD_VisitLink to the admission date 

for each of its discharges. 

• The coding scheme for NRD_DaysToEvent was 

designed to adhere to strict privacy guidelines and 

protect patient confidentiality.

• DaysToEvent is reported as missing if the admission 

date was unavailable.



Determining Time Between 

Admissions

• Use NRD_DaystoEvent and LOS to determining the number of days 

between the end of one admission and the start of the next admission.

• Consider the following example:

► A patient has a 3-day hospital admission on 1/10/2013 and another 

admission on 1/25/2013.  

► Based on the randomly assigned start date for the NRD_VisitLink, 

o The NRD_DaysToEvent value is “1009” for the 1/10 admission.

o The NRD_DaysToEvent value is “1024” for the 1/25 stay.

► The number of days between the start of each admission is 15 days 

(1024 – 1009 = 15) because NRD_DaysToEvent is based on the 

admission date.

► The number of days between the admissions (from discharge date 

of the first admission to the start of the second admission) is 12 

days (1024 – 1009 - 3 = 12) because the patient had a 3-day length 

of stay.



Identifying Readmissions

• The NRD does not include variables that identify index events and 

readmissions because they need to be specific to each analysis 

• The criteria to determine the relationship between multiple hospital 

admissions for an individual patient is left to the analyst using the NRD 
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Index Event Readmission

the starting point for 

analyzing repeat hospital 

visits

a subsequent inpatient 

admission within a specified 

time period; readmission 

may be for a specific cause 

or any cause. 



Example of 

NRD Data Elements 
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Clinical Patient Characteristics Nonclinical

• ICD-9-CM diagnoses

• ICD-9-CM procedures

• Clinical Classifications 

Software

• Chronic Condition 

Indicator

• Comorbidity Software

• Procedure Classes

• APR-DRG, severity 

and risk of mortality 

score

• Age

• Sex

• Income quartile of the 

patient’s residence 

• Urban/rural location of 

the patient’s residence

• Expected primary 

payer

• Total hospital 

charge

• Total hospital costs 

(added using the 

HCUP Cost-to-

Charge Ratios)



Limitations of the NRD

Limitations on Studying Pediatric Readmissions: 
The 2013 NRD includes patients who were younger than 1 year from only 9 

of the 21 SID.  The weights for pediatric discharges were often higher than 

adult discharges. 

Limitations from Using One Year of Discharge Data: 
The NRD are annual files based on discharge date. Therefore, 30- or 60-day 

readmissions for patients admitted in the latter part of the year may not be 

captured if the subsequent admission crossed into the next year.

Limitations from Using State-Specific Identifiers: 
Patients who were hospitalized in one State and readmitted or transferred to 

a hospital in another State cannot be tracked in the NRD, because each of 

the SID uses different coding for their patient linkage numbers. The NRD 

includes nonresident patients because we want to retain discharges at 

border hospitals that provided care for patients in their community, even 

though that community happened to cross State borders.



Summary

• The NRD was designed to be flexible to various types of analyses of 

readmissions in the United States.  

• The criteria to determine the relationship between multiple hospital 

admissions for an individual patient in a calendar year was left to the 

analyst using the NRD.  

• Outcomes of interest include national readmission rates, reasons for 

returning to the hospital for care, and the hospital costs for 

discharges with and without readmissions.

• The NRD is designed for analyses at the national level.  It is not 

designed to support regional, State-, or hospital-specific analyses.
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Questions/Comments?
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http://hcupnet.ahrq.gov

Readily Available Information on 

National Readmissions on HCUPnet

http://hcupnet.ahrq.gov/


Key Features of HCUPnet

• Free, interactive online 

query system

• Users generate tables of 

outcomes by diagnoses 

and procedures

• Data can be cross-

classified by patient and 

hospital characteristics

http://hcupnet.ahrq.gov
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HCUPnet CAN Produce:

– Simple statistics

– Estimates of sample size

– Trends information

– Rank ordering of diagnoses 

and procedures

– Significance testing

HCUPnet CANNOT Produce:

– More complicated queries

– Multivariate analyses

– Statistics involving certain 

variables

http://hcupnet.ahrq.gov/


HCUPnet: Types of 

Readmission Rates
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HCUPnet: National 

Readmissions, Overall
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HCUPnet: Reasons for 

Readmissions
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HCUPnet: National 

Readmissions, Pneumonia
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HCUP User Support 

HCUP-US Web Site

• Easy access to information 

on 

► HCUP databases

► Tools and software

► HCUP-related reports and 

publications

► News and upcoming events

► Technical assistance

http://www.hcup-us.ahrq.gov
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http://www.hcup-us.ahrq.gov/


• HCUP Overview

• Load and Check HCUP Data

• Nationwide Readmissions Database 

• HCUP Sample Designs

• Produce National HCUP Estimates

• Calculate Standard Errors

• Multi-Year Analysis

Interactive Online HCUP 
Tutorials &Training Courses
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Using HCUP 

Technical Assistance

Active Technical Assistance 

• Responds to inquiries about HCUP 

data, products, and tools

• Collects user feedback and 

suggestions for improvement

E-mail: hcup@ahrq.gov
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mailto:hcup@ahrq.gov


HCUP-US for

Technical  Assistance

http://www.hcup-us.ahrq.gov/techassist.jsp
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http://www.hcup-us.ahrq.gov/techassist.jsp


Webinar Resources on 

HCUP-US

• Nationwide Readmissions Database (NRD) Online Tutorial

http://www.hcup-us.ahrq.gov/tech_assist/tutorials.jsp

• Introduction to the NRD

http://www.hcup-us.ahrq.gov/db/nation/nrd/Introduction_NRD_2013.pdf

• NRD database documentation

http://www.hcup-us.ahrq.gov/databases.jsp 

• Methodological Issues when Studying Readmissions and Revisits 

Using Hospital Administrative Data

HCUP Methods Series Report # 2011-01 

http://www.hcupus.ahrq.gov/reports/methods/methods.jsp
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http://www.hcup-us.ahrq.gov/tech_assist/tutorials.jsp
http://www.hcup-us.ahrq.gov/db/nation/nrd/Introduction_NRD_2013.pdf
https://www.hcup-us.ahrq.gov/databases.jsp
http://www.hcupus.ahrq.gov/reports/methods/methods.jsp


Join the HCUP Mailing List

• HCUP Newsletter, 

published quarterly

► User Tech Tips

► Upcoming Events

• New Data Releases

• New Reports

http://subscriptions.ahrq.gov/accounts/USAHRQ/su

bscriber/new?topic_id=USAHRQ_65
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http://www.hcup-us.ahrq.gov/tech_assist/tutorials.jsp


Questions/Comments?
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Healthcare Cost and 

Utilization Project (HCUP)
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